~QVLJIJKWYV

V7RRO XFK 6DIHW 6DIH' 7KH' DQIHURI / DUIH
6DIHW $LIXP HOW

7TKHUH LV D FRQFHUQLQJ WUHQG GHYHORSLQJ LQ LQGXVWU\ ZKH
VDIH LI LW LV DFFRPSDQLHG E\ D ODUJH DPRXQW RI SDSHUZRU?
WKHVH DUJXPHQWY IDLO WR SURYLGH YHULILDEOH HYLGHQFH Wk
DFWXDOO\ VDIH 6R KRZ GR \RX DYRLG WKH DVVXUDQFH SLWIDO

VDIHW\ FDVH"

(YHU GD\ P I@RQVRI SHRS®I FDWK D WDIQ ) RUWH
P RWVSDUV HYHUY RQH VBNHV [RU JUDOWMG WDWWH
NXUOH Z LOEH VDIH %XWKRZ DIH Z H DWXUQJ WDW
NRXUOH Z [@EH\VDIH'

8 QGHUDIOVDI HW QDARQDODZ HYHU RQH LOYROHG 1Q
WH GHMJIQ FRP P MRQQJ P DOXIDPMUH VXSSO

RU IQAWBE@MRQ RI LDIOLQI IDWAKPMUH KDV D GXW R
GHP RQWADW WDWWH VDIHW UWN Rl WH GHOYHUHG
SWRGXFW KDV EHHQ HIP IODWMG RU ZKHH QRW
SRME® VR HIP IODWM WHGXFHG VR IDU DV IV
UHDVRQDE® SWDPWDE®! 6)$-53 > @: H GR WLV E\

SIRVIGIQJ D VDIHW DWXWDQFH DUIXP HQWRU VDIHW
FDVH | RUWH A WP

+RZHYHU 1Q P DQ VWV D\VIVMP LV GHHP HG \DIH
IRUXVH EHFDXVH MY DFFRP SDQIHG E\ D P RXQWIQ
R H SHOUWYH WP HFRQUXP IQ] DQG LOFRQFOMYH
SDSHZ RIN LDWHUWDQ D FBDU FRQAVH DUIXP HQW
WD SOIQVZ K\ WHW VWP LV\DIH

7KV IQRHDMQJ IRFXV DRRW WH IQGXV RQ
SUIHSDUQJ SDSHZ RIN VR JHMWKIRXJK D JDM LV

GDGEQ) VR VDIHW DWXWDORH DUIXP HOW WDW DIOWR
DGHTXDWO® DUXHDWWMP IVVDIH

7KLY SDSHUH S®WHV KRZ ZH FDQ GHIYHU D VDIHW
DUXP HQMRUD Vi VWP WDWLY FBDU FRQAMH DQG
FRWH | HARYH $Q DUIXP HOWMDAL VBIERUHG | RUWH
VWP 1Q TXHWMRQ DQG ZKHQ UHDG GDYHV WH
UHDGHUXQGHUMIQGEIQ! ZK\  WHW VWP LVVDIHDQG
FROYIQFHG WH UWN LV LHGXPHG 6) $-53

7KH 3LREGP
7KH DXWRU KDV REVHUHG WDWD QXP EHU Rl WH
VDIHW DUXP HQV EHQ) GHIYHHG \RGD.  IDOR
SWRYIGH D FRQYIQAQI DUIXP HOWWH A WP EHQJ
GHOYHUHG IV VDIH 7KH IRERZ LQJ VHPARQV FDSVWUH D
QXP EHURI H DP S®VILRP \WH DXWRU H SHUHQRH
Z KIEK LGMADWM VRP H Rl WH FRQMEXWQJ | DRRUY/ VR

WL WHQG
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-QFRP S®MA 6DIHW $UWXP HQW

$ FROMEXWQ IDPRU WH DXWRU KDV RIWQ
REVHWHG IV VDIHW DUXP HQWV RU \DIHW FDVHV
Z KIFK DIHP MQJ DNH HBP HQARUMP S® SUHVHOW
DYHU Z HDNDUWXP HQATRUWDVWHBP HQW

QGXW  EMVWSWDPWEH DV HP ERGHG 1Q \WWBQGDUEV
VXFK DV( 1 > @HARXVWKDAD VDI HW DUIXP HQW

VKRX@ DWODWIQFXGH D 4 XDON 0 DQDIHP HQW
5HSRUN40 5 D6DIHW 0 DQDIHP HOWSHSRUNG0 5
DQG D 7HRKQIFDOSDIHW $UWIXP HQW76$ DV GHSIPWG
1Q) LIXWH

Safety Argument

M

Safety Management Technical Safety
Report Arguement
Quality Management
Report

( YHQ Z W LOSXWIRP VXEMPAP DMAUH SHUV DQG D
FODU XQGHUAMQGLQ) Rl WH A VMMP WLV FDQ EH D
FKDIIQILQ) VWN DQG DV VXFK WH DXWRU RIWQ
IIQGV VDIHW DUXP HQW WDW IOAMMDG Rl EHQJ
WREXWWHH ) UXWH  DUH Z HDN DQG XQFRQYIQAQJ
XSRQ FRH HDPIQMRQ ZKIFK UHVXW 1Q D
FRS\WH Rl WH Z KR®!I DUXP HQADV LOMADMG 1Q
) LIXUH

WL 1P SRUBOWMWDWKH A VWP VDIHW  HQILOHHLY/
XQGHUMIQG WH SURGXPAEHIQ) GHOYHUHG VR HQVXH
WH WIFKQEEDOVDI HW DUIXP HOV WH Z UMW KRG XS
XQGHUMAKWO,

$ JRRG VDIHW DUXP HQN QHHGV \R EH ZHD
SIRSRUARQHG -WDOR QHHGV VR EH FRP SGM 7KH
DXWRU RIWQ VHHV Z HOIRWP HG DUIXP HQW |RUWH
VFRSH GHOYHIHG E\  LQGLYIGXDOFRQWDRWSDRNDIHV
+RZ HYHU WH DUXP HQWRUKRZ WH W MP  Z RUNV
DALRW P XGAS®! SDANDIHV LV LOFRP SGMA DV IWLY
POMMQI WH VDIHW DUXP HQWIRU WIDWRQH QMBI
VWP 1Q EHVE HHQ

%HFDXVH WDW RQH QMBI VL VWP IV QR RQHV VFRSH
RU IV VRP HRQH HOHV SLREGP WH RYHDUKIQ
DUXP HOWL IOFRP SGMA DQG WH A MP  FDQQRVEH
GHP ROMDWG DV \DIH $ A VWP V SHWSHRWYH RQ
WH VDI HW Rl WH | X@HQG SURGXPWY QHHGHG

yLJ $ ZHOO VWUXFWXUHG VDIHW\ DUJXPHQW ZLM%%\W[?&%I—ZLW %2 MXPFQNNPEG_'

+RZHYHU WH DXWRU RIWQ 1IQGV WDW VDIHW
DUXP HQW IRFXV RQ RQH RUVZ R Rl WHVH HBP HQW
RP MMQJ WH WILG 7\SIFD® WLV WH WIFRKQFDO

VDI HW DUIXP HQWKDAY OFNQI RUQRQ H MMQWGEXH
VR WH GLIEEXOV 1Q FODUD DUAEXOMQI Z KDWWDW

DUIXP HQAY

7KH 4 XDOW DQG 6DIHW 0 DQDIHP HOWWHRARQY RI
WH DUXP HQADUH WSLED® RI WH IRUP

: HKDYH SOQQHG \R GR DPAYMEVS % DQG &
: HKDYH FRP SGMG $ % DQG & DQG KHWH LV WH
UHVXEAMQ) HYIGHQPH R WRVH DRIV

7KLY VKRX@ JHQHD® EH DQ HDV DQG \MDLIKW
IRZDUWS SIRAHW R IRWPP XOWM EXWHYHQ WHWH
DUXP HOW FDQ EH ZHDN 7KH WRKQIEDO VDIHW
DUXP HOWRQ WH RWHUKDQG DMP SW \R H SOIQ
ZK\ WH GHOHHG VWP VXEVMWWP RU

HTXISP HQVIWP  Z @ \VDIH® SHURWP  IW GHMLHG
IXQPURQ

WDAMA VWP $ IV VDIH 1O FROM W EXVWIKHQ i iMP
$ LV XVHG 1Q FROW W< Z WK DQ DUIXP HOWWDWWLY
WO VDIH EDVHG RQ WH HYIGHQFH SWRYIGHG IRU
FRQM W

Safety Management
Report

Technical Safety

Quality Management Arguement

Report

)LJ $ VDIHW\ DUJXPHQW ZLWKRXW VWURQJ OH
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$ JRRG VDIHW DU XP HOWQHHGY VR EH
WAUKPAKLHG DQG VR VIKH SRIOW

© KLB! WLV FDQ EH D YDIG UWN DFFHSVBQRH SUQAS G
HHHFH VWPV WH (1 > @FOXVH

FDUH QHHGV VR EH VENHQ 1Q IW DSSTFIMRQ DQG D
FODU DUXP HOW QHHGY VR EH P DGH WDW WH
GlUIHHQAHV EHVE HHQ FRQWM W< DQG FROM W DUH
Z HO XQGHUAMRRG DQG GR QRWILP SDFWWH \DIHW

DUIXP HQW

%IRDVIG 6D HW $ LJXP HQW

$ WHRQG FROQMEXWQ) IDARU WDW WH DXWRU
REVHUHV IV DQ XQWAXPXUHG DQG XQOHAHWDU®
®Q Z 1QGHG VDIHW DUIXP HQWIXO@RI XQQHAHWDU

GHVIOZ KIFK KIGHV WH SHUAQHQM DRW DQG BDYHV
WH UHDGHU DIWMUKDYIQJ Z DGHG WIURXIK KXQGLHGV
Rl SDUHV DWNQJ WH TXHVRQ VR Z KDW

: KIBIDJIRRGVDIHW DUIXP HOWP D\ EH KXQGUHGV RU
HYHQ WRXMVDQGV RI SDIHV RAVEHFDXVH MUVRRN VE R

UDP V Rl SDSHU VR SUQW IWGRHV QRWQHFHWDU®D
P HDQ WDWAKH A MP LV VDI H VR X\VH

7KHVH EGDWG \VDIHW DUIXP HQW FDQ EH WH UHVX®V
Rl WH DUXP HOVEHQ) XQWXPAMUHG DQG OFNQJ
IRFXV +RZ HYHU HYHQ 1Q D VWKPXUHG DQG |RFXVHG
DUXP HQW HBP HQW FDQ EHFRP H EBDWMG Z KHQ
IRUHDPS® WRR PXAK IRFXV IV JIYHQ WR D
SDUARX@U VHAARQ RIWIQ VR WH GHWP HQWRI WH
RWHU VHPARQV WHH DERYH 7KH EGRDWFDQ DOR
LHVXQOVIQ FRQCPWY) LQIRWP DARQ DRLRW P XGAS®!

GRFXP HQW LHVX®MYJ 1Q DQ LOFRKHUHQW/DI HW

DUXP HQV$ JRRG VDIHW DUXP HQWQHHGV VR EH
VMXPMUHG DQG VR WH SRIQWV

7KL FDQ DOR RAFXU Z KHQ WLV XQFBDU ZK\ WH
DUXP HOV IV QHHGHG 1Q WH IIUAWV SOFH 2U
DOMUDDWYHD  ZK\  VHYHOMHQ  GLLIHHQW KD] DUG
DQDOVHV DIH HTXILHG VR DQDOWH D 9%XMOHW $V
8 VXDOY58 DRAMW

7KH DXWRU KDV VHHQ WLV RFFXU Z KHQ D FRQWDRW
GH LOHV WH GLLI HIHQWIVSHV R VDI HW DQDOVHV R EH
SHURWP HG RUWH QXP EHURI VDIHW FDVHV WDWDUH
UHTXILHG EDVHG RQ Z KDWZ DV GRQH OWWP H RUR
HQVXUHWHM VWP LV GHIYHIHG \VDIHO

+RZ HYHU WLV FDQ RIWQ ®DG \R D BRI SRMOWD®
XQQHAHWDUY ZRWN EHQJ FRP SGMWG $ SURMPWLY
EHWMUVHUYHG E\ KDYIQJ D FRP SHWIQWA VWP \VDIHW/
HQIIOHHU WH EH®Z WHYHZ WWH VFRSH Rl Z RUIN DW
WH SUH FROADPMARIH DQG GHLQH Z KDWDRWYEN
DIH WHTXUWLHG 1Q WH SWRMFW I\VIMP  \DIHW
DWXWDQFH SOQ Z KIBI GHP RQMDWY) FRP STDQFH
Z W IOGXVM EHVASLDPARH HJ (1 > @l( 60

>@

WY HAHQWDOR SOQ HDUWD  3DUARI WDWSDQ QHHGV
R FEDUO GH LOH VDIHW REQIDWRQV REMPAYHV DQG

WUHW -WDOR QHHGV \R HWEEQK D GHLQMYH
VWP ERXQGDY IWRP WH EHIIQQQJ R WH
SLRMPW

-QVLIKWYV



7KLY EGRDWADQ DOR RFFXUZ KHQ H XMQJ DQ DQDOMY
ILRP RQH P .UM WP VR DQRWHU ) RUH DP SO
HXMQJ DV VWP VDIHW DWXWDQFH SOQ ILRP WH
SUIHYIRXV SIRMPMRUD QHZ NRE Z IWMRXWUHYLLZ LQU

WH VFRSH FRQM V\RULGHQWA 1QJ WH GLLIHIHQRHV 1Q
GHMJQ

7KH WDP P SOP HOMJ WH QHZ ME P D\ 11QG
WHP VHOHV SHURWP LQJ XQQHFHWOU  DQDOMY RU
HYHQ ZRUH DI VR SHURWP  FUMFDO DQDOVHV
UHTXILHG | RUWH FXUHQASLRMPAEXWQRWQHRHWOU

DQG KHQFH QRWIQFOGHG  IRU WH SUHYIRXV RQH
ZKIEK UHVXOV 1Q DQ LQFRP SGMWA DUIXP HOW \VHH
DERYH

 KIB WY IRRG SWIDRAH VR IHYLHZ - DQG ViINH BMRQV
GDUHG IWIRP - SDWSIRMFW GILHPWVARS\  DQG SDWM
WRX@® EH DYRIGHG 7KHH IV QR VXEWNXW [RU

FRP SHWIQWALQNQU

8 QUXEWDQUDWAG &@LP V

$ WG FROQMEXWQ] IDARU LV \R P S® P DN\H D
FOIP DQG HYHQ IRWP XOW DQ DUIXP HOWEXW DIOR
VXEWBQMDM WDW FOIP  DQG  DUXP HOQN Z W
HYIGHOFH : IWRXW DYDIDE®! DQG DXGMIEG
HYLGHORH WH VDIHW DUIXP HOAP Dv EHRI WH |LOHW
@JIEDODQG GRFXP HQEU VAKPXUH EXWARP SGMAD
| DIOXQGHUMAXWO, DV GHSIEWAG LQ ) LIXWH

- 7

Safety Management - -

Technical Safety

s e
Arguement

Report
Quality Management
Report

$ FRP SDUVRQ Rl D WIMP HQWQ D S@Q Z W D EDG
DQG JRRG H DP S®! R HYIGHQFH LV IGMVADMG 1Q
) LIXUH

$QRWHUH DP S®! WH DXWRUKDV UHFHQWD REVHUYHG
vV DQ RYHU LHIDQARH RQ DQ LQGHSHQGHQW VDIHW
DWHWP HQAPHUMLEDW Z KIFK P DGH D FDIP  DERXW\D
VWP WDWIKH SLRMPAZ DV LHOIQ) RQ EXWZ KHQ
FKDIQIHG DQG IQYHWMDIMG  LHTXLUQUD VXEWBQUWDO
HI1RUNZ DV IRXQG VR EH | DOH WXV WDIMQJ TXHMRQV
DERXVWKH YDIOGIW RI WH Z KRG DWHWP HQW

7KHHRWH WY [P SRUBQAZ KHQ P DNQJ FDIP V \R
P DNH ViXUH WHUH LV FGDUDQG VXEVMBQWYH HYLGHQRH
DYDIDE®! HYHQ Z KHQ UHOLQ) RQ HYIGHQRH VXFK DV
DQ LOGHSHQGHWDI HW FHUMLEDW

7KV IV QRWWR VD WDWUHOLQ) RQ LQGHSHQGHQW
VDIHV DWHWP HQW IV EDG RQD WDW L \RXU
DUXP HQWHIHY RQ D FHUALFDW DV HYIGHQRH WHQ

EH FRQIGHOWIQ W SHGJUH DQG LQYHVMDM L
DQWIQI DSSHDW RXWRI SOFH 7KHH IV QR

VXEVWXYW | RUGRIQJ \ RXURZ QKRP HZ RWN
$ JRRG VDIHW DUXP HOWWHH RWH QHHGV VR KDYH

DFFHWIE®! DQG DXGWE®! HNGHORH VR VXEWRQUWDM
HORK FDIP

$ORWHU FROMEXVRU \R XQUXEVMEBQWDMG FOIP V LV

)LJ $ VDIHW\ DUIXPHQW ZLWKRXW HYLGHQFH Z2 RAH RW XOPBDYIRDOSRW : KHQ IRWP XOMQJ

VFUXWLOQ\

$ FRP P RQH DP SGIRI WLV LVVP SO UAMIMQI Z KDW
\RX KDYH \DIG 1Q WH S@Q DV EHQJ FRP SGMW
Z IMRXWSLRYIGIQ) DQ\ HYIGHQFH RI WDWARP SGMRQ
3WRYIGIQU HYIGHORH QHHG QRWEH KDUG DQG FDQ EH
DV VP SGI DV SLIRVIGIQI ALRW IHHIHQAHV R Z KHULH

WH HYIGHQRH FDQ EH IRXQG

DQ DUXPHQW W IV P SRUBQNV \R FODWD
FRP P XQIFDM 1Q \ RXUVDIHW SOQ Z KDWFDIP V \ RX
Z I@P DN\H DQG Z KDWHYIGHQH 1Q VXSSRUMRI WRWH
FOIP V Z I@EH SWRYIGHG 1Q \ RXUVDIHW FDVH : KHQ
WRWH JRDOSRW P RYH LH WH FTHQAGHWLP LOHV
MVWEHRWH FRP P MRQQJ D QHZ FDIP QHHGV \R
EHP DGH WH HYIGHQRH WDVWKDV EHHQ FRIPMG Z L@

-QVLIKWYV _



System Safety Assurance Plan

Safety Case - Bad Example Safety Case - Good Example
A Functional Failure Analysis is a
systematic, deductive, desktop analysis
technique considering the key system
functions implemented at the boundaries
of the system using four key words - Loss,
Timeliness, Incorrect and Spurious - in
order to determine the impact of the
system functional failures in the railway
environment (e.g. does it resultin a
degraded mode, a hazardous condition,
an operational delay etc). The output of
the FFA identifies a systematicand base
set of causes and hazards with which
forms the base Hazard Log. While
preparing the FFA existing and potential
additional controls will also be
considered and identified. The FFA will be
prepared at the Example System level
and then at the sub-system level for
mechanical and electrical design
packages.

)LJ ([DPSOH RI D FODLP ZLWKRXW HYLGHQFH FRPSDUHG WR D FODLP
ZLWK HYLGHQFH

@HY QRWEH VXIIIFHQMR VXEVBOWDM WH QHZ
FOIP 7KH DXWRU KDV VHHQ WLV UHFHQWD RQ D
SIRWFW ZKIFK FDXVHG VXEWBQUWDO GHD\V DQG
KHDGDFKHV VR DQIQYROHG

/ LONLQJ VR $ FKIHYH$ 6VIDVIMAF

$Q [P SRUBQWSDUVRI VDIHW DUXP HQW \RGD\ LV
EHQJ DE® SWRYIGH HYIGHQRH WDW D@ SRWE®
FROARY KDYH EHHQ IGHQWIHG | RUHDFK KD DU DQG
WDW WH IGHOMIHG FROARY KDYH HWHU EHHQ
YHULIHG DQG YDIGDWG SURUVR SXWQJ WH Vi VWP
LR VHUYIFH RUD FEDUUDMRQD®! LV SLRYIGHG |RUZ K\

WH FRQARCKDV EHHQ UHWPMG

7R GR WLV Z H XVH UHDMRQDOGDIBEDVHV VXFK DV -9
' 2256 1 H WRUHYHQ D JRRG RG \VSUHDGVKHHWRU
\P DU SLRMPV  +RZ HYHU D IRXUKM FROMEXWQ
| DRVRUWKDVWIKH DXWRURIWQ VHHV 1V WH DSSTFDWRQ
R GO\ VR P HHWWH TXDDW REMPWYHY \WKDWDD
FROARY P MWJDM DWGDWRQH KD|DUG DQG DUH
VDA IHG E\ DABDVWARQH UHTXILHP HQW

7KL FDQ ®DG VR VWDWRQV ZKHH VR DFKIHYH D
TXDON P HWE DQG JHWWILRXJK D WMJH JDWM WH
VDIHW HQIIQHHYY VSHQG DQ LORUGIQDM DP RXQWRI
WH WIQ W QG H MM WHTXIUHP HQV WDW
VDA WH LGHQWIHG FRQARY IDIHUWDQ

VSHQGIQI WH @P WG WP H YHUI\ LQJ WDWD@KD] DGV
DIH FDSWUHG DQG WDWWH FROARY DH 1Q WH
GHMIQ

S KB WHH PD EH HDMAMY WHTXIWHP HQW
QDXD® ZH ZDQW VR DYRIG GXSTDWY
UHTXIUHP HQW WH DRAYIW RIWIQ GDGV VR YDIXH DQG
KDUS R IRBRZ @NDIHV ZKIFK FDQ UHVXOV IQ
GUIIFXW IRBZIQJ WH HYIGHQFH WDIO + WL
KDSSHQV IMFDQ LHVXGNQ D @AN Rl HYLGHQRH WDVWKH
FRQAROLY 1Q SOFH 6XFK DQ H DP S® IV \KRZ Q 1Q
) LIXWUH

© KL WH BN VKRZ QIQ ) LIXWH  FDQ SRWMOWD® EH
YDIG LH WH GHVIQ GRHV 1Q I DPMOFRISRUIDM WH
FRQARO IMZ RX@ EH P XFK FGDQHU DQG SRWQUWD@®
GMW WP H FRQUXP 1QJ ERW |RUWH VDIHW HQILQHHU
DQG WHYIHZ HY VR VP S® GHUYH IHTXILHP HQW \WKDW
DUH WHQ HYIGHQRHG 1Q WH GHMIQ WDWWH P RUH
VSHALLF FRQARQY DERSWG

$ FKDEBIQIH KHUH LV WDWD FRQWRALY RIWQ FDSVKLHG
1Q UWN Z RINVKRSV DV WH GHMJQ GHAMRQ DQG D
JRRG  WHTXWWHP HOW WKRX@ QRW  LQFOXGH
IP SGP HQAMRQ LQ IMAR D EDDQRH GRHV QHHG R EH
P DGHKHWH + RZ HYHU WH SRIQAHP DIQV WDWZ KL
WDRHDELQW | RP KD] DUG VR FDXVH VR FRQWRO

—QVLIKWYV _



UHTXILHP HOWWMR GHVLJQ DUMIDRAMR 9 9 HYLGHQH LV
HWHQADO IWIQ IMWHD GRHV QRWP DNH WH i MP
VDIH

&DIH QHHGV \R EH VBNHQ Z KHQ VHWMIQJ XS KD DUG
DQG WHTXIWHP HQWGDVBEDVHV VR SLRYIGH WH QHHGHG
HYLGHQPH WDLCZ KI®! DYRIGIQU DQ IQRUGODW DP RXQW

Rl WP H LOWBQUWDAQ @O\ WDWDGG QR YDOXH VR WH
VDIHW Rl WH [P SGP HOMG VWP $ KD DG &J

G ZIW EDG @O\ WHGXAHV WH UHDGHW
FRQILGHQRH 1Q WH VDI HW FDVH DQG WH RYHWDURKIQJ
YHDAW Rl WH HQALH DUIXP HQW

$ JRRG VDIHW DUXP HQMY VXSSRUMG E\ D Z HD
VIWKPWUHG KDJ DUG ®J Z KIFK KDV EHHQ S@QQHG Z HD
IO DGYDQFH WLV [P SRUBQWWDWMVDIHV FROARY
WHTXILHP HQW JHQHUDWIG DWH FBDU DQG FDQ EH
FRUHAD IOMBWHMG DQG WRZQ W EH
DSSURSUDWM® [P SGP HOWG

/ DFNRI &RP SHVIHQR

$ ILLW FROMEXWQJ | DRRUWH DXWRUKDV REVHUYHG
IV D @FN Rl FRP SHMQR DALRW WH LOGXVM DQG
VSHALIFD® 1Q WH VIVMPV \DIHW DWXWDQRH
GMAS@H 2QH HDPS® IV D SIRMPWZKHH D
FREODIXH Z DV IQYROHG DV WH -QGHSHQGHOWEDI HW
$WHWRU 6% 7KH FRP SDQ\ DZ DWGHG WH ZRWN
Z DV FRP SHMQWWR GHOYHU WH GHVLIQ DQG GHIYHU
DPRYMEY KRZ HYHU GG QRAWXQGHUARIQG Z KDWZ DV
UHTXILHG VR GHIYHUD i\ \WP VDIHW S@Q KD] DUG
DQDOMY DQG VDIHW DUIXP HQW) RUH DP S®! D

yLJ

1D STATUS SOURCE HZD LOG CONTROL

294795 Resolved

SID Workshop

Existing

Note that while this linkage can be shown to be correct and the
design evidencing in the drawings 600x600mm hatches in
evidence of providing safe access it takes a fair bit of effort for
the reviewer/auditor to follow that trail to confirm it than if a

HIERARCHY OF..

Engineering

SURMPAWUMN UHI MMUZ DV SXWRLZ DUG DV WH Vi MP
KD} DUG ®J

$V VXAK WH DWXUDQPH DRAYWHY Z KIFK VKRX@ KDYH
VENHQ D FRP SHWQWSIDRWARQHU D Z HHN RUVE R \R
FRP SBMW ZHH GUDZQ RXW RYHU P RQWV ZIW

P XGAB®! LHYIHZ VE\ WH-6$ 1 DIXDD WL UIHVXOMG
1Q GHD\ V VR WH SIRMPAXQWOWH FIHOMAMSSHG 1Q
DQG SWRYIGHG WH DWXWDQRH VXSSRUNQHHGHG IRU
WH 6% VR MJQ RIl WDWDQ DSSLRSUDWM BIYHORI

DWXWDQAH KDG EHHQ SHURWP HG 7KH XWH Rl

FRP SHWIQWDWXWDQRH SHIRQQHO Z LO LHGXFH WH
WP H DQG HIRUV VSHQWWR DRKIHYH WH FRUHFW
RXVBXW $V WKRZQ 1Q WH ZHONQRZQ GIDJWDP

FDSWUHG 1Q YUXWH  FRWDQG HIRUW LORUHDWH

WIQUIFDQW DV WP H P DUKKHV RQ HVSHAD® GD\V
EHRWH FRP P MMRQIQI DQG WXV DV QRWG DERYH W
IV HAHQWDOWR S@Q HDUWD DQG 1Q WL FDVH GR WH
ZRW 1Q D WP HO® P DQQHU DAWMMH WIKWSKDVH Rl WH
SIRMPW

$ VHRRQG H DP S®! LV 1Q WH LQDODWXWDQRH FAKHAW
WDW DQRWHU FRODIXH WHIXDW SHURWP V IRU

FOHQW SURU VR D FRP P MWRQQJ  7KHWH WHYIHZ V
UHIXOW 11QG MXHY Z W WH HIGHQRH IRU WH
FRP SHMQR FOIP HG LQ WH VXEP MMG SDSHEZ RN
. KHWMHU WDW IV GXH VR H SWLHG FRP SHWMQR
UHRWGV FOIP IQJ D SHURQ LV D KLIKHU GIYHOWDQ
Z KDWWKH FRP SHMQR. Vi VWP VD DQ P SLRSHLD
GHYH®RSHG FRP SHMQR P DQDIHP HQMA VWP OFN
RI D FRP SHMQWFRP SHWMQR DWHWRU RUMP SO

([DPSOH FRQWURO WR UHTXLUHPHQW OLQNDJH

PRIMARY TEXT SATISFIED BY

9905: The T&S
system shall
provide safe access
for maintenance
and renewals

Hatches used for
maintenance shall
have minimum
dimensions of
600x600mm

simple requirement had been derived with the details in it; or
alternately, raise a control that is less specific - e.g. 'Hatches
used for maintenance access allow safe access to maintenance
personnel'.

-QVLIKWYV



FRP SHMOAHY P MQJ IWLRP  WH FRP SHWQR
VWP V' 7KLY GRHV QRAWQHFHWDUG P HDQ WIDWWH

GHVLI QHY/ WAMMLY DUH LQ |DFW QRW HWFRP SHWQW
KRZ HYHU Z KHQ IGHQWIHG DWWH 11QDO DWXUDQRH
JDWM IWFDXVHY D BWRI OVWP LOXWM VAWHWHY DQG

DGGV WJQUIDQW FRP STFDMRQV VR REVBIQLQJ
DSSWRYDARUD FRP P DMMRQQJ VR SUIRFHHG

MMKRX@ KDYH EHHQ IGHQWIHG DQG P DQDIHG DAD
P XFK HDUIHU SRIQMQ WH GHIYHY WLV 1Q WHWH
WP H FRP SUHWHG DQG DUNIFD® XL HOWMVNXDWRQY
WDWP MENHV DUH P RUH HDMO® P DGH DQG WH UMNR

D VDI HW LOAGHQNQRHDVHY DVVKRZ Q1Q) LIXWH

$ VDIHV VWP LV GHIYHIHG E\ FRP SHWIQASHWRQQHO
DQG EDANHG E\ D VDIHW DUIXP HQWGHYHBSHG E\

FRP SHWQASHU/RQQHO

$ 6ROMVIRQ

6R IDU WH SDSHU KDV RXWIDHG D QXP EHU RI

FROMEXWQJ | DPRWY/ WH DXWRU KDV REVHUHG WWDW
FRP P RQD BDG VR WH GHIYHU RI VDIHW DUXP HQW
ZKIFK DO W SWRYIGH D FRQYIQAQJ FRP SHAQJ

DUIXP HOWWDWWH \A VMP  EHQJ GHIYHUHG LV \DIH

7KV VHAMRQ SUHVHQW \HYHWDO SUQASGN DOG
VXSSRUMY H DP SGV WDWWH DXWRU WYHV \R
IP SGP HQWR GHOYHUFRQYIQAQU VDIHW DUXP HQW

)LJ &RVW (IIRUW YV 7LPH

' HP ROWUDVH &RP SHWAQR

7KH 1IDMWSUQAS®! IV R HOVXUH WH SLRMPWKDV
DSSLRSUDWMD FRP SHMQOAMEIT VR GHIYHU WH NRE
DQG VR FDSVXH WDWHYIGHQRH [Q D ZD\ WDWLV
DXGMIE®! DQG FDQ EH UHIHG XSRQ DV SDUARI \ RXU
VA VMP VDI HW DUIXP HQW7KH UHVSROVELDWV | RUWLY
@V ERW ZIW WH FTHQVDQG ZIW WH GHIYHU

SDUHY/

$V D FCHQWIWY YHU [P SRUBQWZ KHQ VSHAL IQJ D
NRE \RR P DNH MF®DUZ KDABIYHORI FRP SHWQRHY DUH
WHTXILHG DQG VR WHQ IRRZ XS DQG WIKWWH
HYIGHOFH WODW WH GHOYHUY  SDURQHY MBI DWH
FRP SHWIQW) RUWH GHOYHY SDURHLY MY FUMFDOR
KDYH FRP SHWQMWAR | 1Q RUGHU HQVXUH D VDIH DQG
KUK TXDDW GHIYHY Rl WH SLRGXPW-QFRP SHWQW
MBI KDYH D GHWP HQUBOIP SDRMR ERW WH FTHOW
DQG WH GHIYH)  SDUHURIWQ FDXMIQI GHD)\ V DQG
®Z HUTXDON RXWRP HV

1RW WDWEDVE WDIQQ) 1Q HQIQHHUIQ) \DIHW
P DQDIHP HOWHJ (60 > @ZI@IR D ®Q ZD R
IQFHDMQ) WH JHOHDO FRPSHWIQR R DQ
RUDQVDMRQ DQG DWHWP HQW XMQJ 1DP HZ RUNV
VXK DV WDWHWEEQKHG E\ WH « 7 > @Z LOKHS DQ
RUDQMMRQ HWEEQK WHU RZQ FRP SHMQR
ILDP HZ RNV

Cost & Effort vs Time - Do Checks Early!

Cost & Effort

Commissioning
& Delivery
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© KHQ SUHSDUQJ DQ DUIXP HQWEH FDUHI XO/R
DYRLG XQQHFHWDU Z DAY RI W[ WZ KHUH D | HZ
VP SO VHOWAQFHV Z VK D VIDE®! RUILIXUH R
HYLGHQFH Z RX@S VX1 | LFH

roa

6SHALLEDA LQWH VA VMP VDI HW DWXUDQRH VSDFH W
I\ FUMFDOVR KDYH D FRP SHWQWDQG WN.AGBIG i VWP

VDIHW DWXUWDQRH ®DG Z KR FDQ JXIGH WH SURVFW
ILRP SOQQIQI WIRXJK GHIYHY VR WH [LQDOVDIHW
FDWH $ SUIP DWF FRP SHMQW i VWP V VDIHW
DWXUDQFH ®DG Z I@EH DEG! VIIERUD A VWPV VDIHW
DWXUDQAH SLRIWDP P H VR WH VSHALLE QHHGV RI WH
SIRMPWUHGXAQ) WH RYHLD@DP RXQWRI SDSHZ RN
DQG WP H LHTXILHG VR GHIYHU WH ME  $V QRWG
DERYH WH DXWRU WHIXOW WV D OFN R

FRP SHWIQR FRQWEXWQJ R LH Z RN DQG GHD\ V

ALY WH DXWRW H SHUHQFH WDWZ KHQ Z H FDQ JHW
WG FRP SHMOW VWPV \VDIHW  DWXUWDQRH
HQIOHHY DQG IGHD® VXSSRUMG E\ FRP SHWQW
VI VWP V HQIIQHHY RQ VR D SLRMPVHDUD Z H FDQ
HWEEQK D UHDVRQDE®! GHHME®I VWP  \DIHW
DWXWDQAH SWRIDP P H WDW FX® LODMV 1Q WH
GHYH) Rl DVDIH\VAVMP  Z W D FRQYIQAQI VDIHW

DUXP HQW

+ DYH D &®iDU* RDO
$ VHFRQG SUQHAS®! IV \R EH FBDU IQ Z KDW RX DUH
JRIQ] VR DAXWH : KDADIHZ HWI LQJ VR FDIP  DWINKH
HQG Rl WH Vi VWP \DIHW DWXWDQRH SWRIWDP P H'
)RUH DP S® WH P HIRGV WIRKQTXHV DQG IRFXV
RI DQDOVHVZ LOEH YHY GLLIHHQAL WH JRDAV R

GP ROMDW KUK DYDIDEIDN RI D MWWP  DWHU
WDQ WHVDIHW Rl W(H W \WMP

7KH DUXP HQWHYHQ FKDQUHV L Z H DUH DUIXIQU WDW
D VAVWMP IV VDIH \R FROMAKPW LH RFFXSDAWRQDO
KHDOM DQG VDIHW FRP SDIHG \R SUHHOWQ) DQ
DUXP HOWWDWD A WP IV \DIH VR RSHIDWM DQG

P DIQWIQ | XQPARQDODI HW

YRW Z LOXVH VP LOU WRKQTXHV DQG VMAXPMUHY
DQG HYHQ LQ VRP H FDVHV P LOUHYIGHORH WP V EXW
ERW FRX@ KDYH VZ R YDWD GLI HHQMRQFOMRQV
7KH P RWH VSHALLE WH JRDOWH FBDUHU DQG P RWH

VBQJ LE®! WH HYLGHQPH DQG DU XP HQW FDQ EHFRP H

Y)RU HDP S®I DQ DUXP HQWIRU WH VDIHW RI
SDWHQIHWY GHADIQIQ] 1Q D VWQQHORQWR DQ HIUHW
ZDOZD IV PXAK HDMHU VR PDNH WDQ WH
DUXP HQMKDAMKH Z KR®! DI D\ IQFOXGIQI D QHZ
\MQQHO DQG  XQGHUWRXQG WIMRQV DIH \VDIH R
RSHIDWM DQG P DIQWIQ 2 QH FDQ EH GRQH TXIWM
VP SO WURXIK D LHDWYHO VP SGI UVN DWHWP HQW
Z KI®! WH RWHUZ LOBNH W QULFDQWD P RUIHZ RWN

7KH EUIRDGHU WH JRDOWH JUHDWU WH OHHG IRUD

VWAKRXMUHG DUIXP HOWWR FR@PWVWH YDURXV VXE
FOIP V JRDY DUXP HQW WADWAI LHV DQG HVIGHORH
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VROMRQV  WHTXULHG WGP ROMDM  WH
DFKIHYHP HQWRI WH RYHUDURKIQJ JRDO

8 MQI HWREQKHG VIAKPXUHY VXK DV WDWDIG RXW
1Q UHFRIQIVHG WEIQGDLEY HJ (1 > @ FDQ EH
TXIWM XVH XCDQG WH XVH Rl JUDSKIFDOQRIARQ H J

&DIPV $UXP HON (YIGHOFH &$( > @RU * RDO
BWKPMUHG 1 RIMRQ * 61 > @FDQ EH YHU KHSIXO
ZKHQ FRP P XQEFDWQ) VR WRWH XQIDP LODU Z W
VA VAP VDI HW DWXUDQRH

) RUH DP S® WH DXWRUKDV IRXQG WDAD * 61 RU
&$( GDIWP WK DV \KRZQ 1Q )LIXWH  WDW
FDSWUHV WH HOWH DUIXP HQW EDVHG RQ (1

> @DQG Z KIFK FDQ EH SUQMG RQDQ $  \KHHWRI
SDSHU IV IQYDOXDE®! VR FRP P XQFDM VR RWHU
P HP EHW Rl WH SIRMPMWMDP \WH P SRUBQFH Rl
WHU DPAYMAV 1Q GHP RQMADAWR] WDMKH RYHD®
VWP LVVDIH

)LJ ([DPSOH *61 UHSUHVHQWDWLRQ RI D (1
VDIHW\ DUJXPHQW

7KL FRP P XQIFDWRQ DQG HGXFDMRQ SIHH DURXQG
WH JRDODQG DUXP HQWVR DRKIHYH WDWJIRDOL
1P SRUBQWQ HQVWXUQI WH UHVXGBQWDUIXP HQAL D
WRQI ZHTEDDQRHG DUXP HQW DQG GRHV QRW
VXITHUILRP EGDW\VHH DERYH RULQFRP SGMWOQHW -W
IVIP SRUBQWR FRP P XQIEDW WH DUIXP HQAZ LW D@
SDUAHV LQYROHG 1Q GHP RQVWADWRI WH DUIXP HQWR
HQVXUH WH DUH D@RQ ERDUG DQG XQGHUAMIQG Z KDW
IVEHQI H SHAMG Rl WHP

. HHS -W6LP SO
$ WILG SUQAS®! IV \R NHHS \RXU VWP \DIHW
DWXWDQRH DUXP HQW MP S®I $YRIG XQQHAHWDU

FRP SO IW ZKHH SRWE® 7KH P RWH FRP S®f

WH DH WH PRWH FKDBIQUIQ WL VR FODUD
FRPP XQFEDM ZK\  WH VVMP LV \DIH )RU
HDPS®l ZKHQ GHIMHUQI FKDQIHV IQR D
EWRZ QHG DA D WH P RUH W HV LHTXWLHG WH
P RUHFRP S®[ IW LV DGGHG

VWUXFWXUHG

ESGO1

v

The ES is safe to operate and
maintain within its specified
environment

Example System C01

The Example System (ES)is a
collection of elements including
Tunnels, Underground Stations,
Aboveground Stations, Signalling
Systems, and Train Control
Systems.

A\
- e N ESS03
i N S S
i ‘ —— P Technical Safety
Argument
r '/ ESS02 2
b2 N\
/ System Safety . S Y
o Management Argument
/ ESG31
¥
/ e —— R The ES as designed and constructed
/ e Ty T correctly performs its intended ES Sn31
/ ’/ | 4 functions in compliance withthe ~ —— B
/ ESG21 ESG22 ESG23 ESG24 ESG25 applicable system requirements and ESRVTM
| Rk, e . standards Section ##
/ System Safety is planned A complete set of Operation (HECLEINREL, nlbellieny i) The ES System Safety A
[ 4 s and Maintenance Hazards e e e O Related Application Conditions S8 SIS e tence
| from the beginning of the syt e . S Activities have been I ESG32
[ e associated with the ES are G B s B e (SRACs), is clearly communicated Tl ol \
[ B identified in the ES to either eliminate the risk and and accepted by the Residual Risk el \
| \ where not possible to eliminate reduce oue outstanding issues addressed \\ Any non-compliances identified with the
/ ] | the system safety risk SFAIRP \ 7 [ applicable system requirements and 5
| | N \ v \ standards have been assessed to show that N\
| * P V \ any safety affect of the ES has been N
ES Sn21 I 4 ™~ \ appropriately managed. \
* ES Sn26 \ \
ES Sn22 ES Sn25 \
SSAP ES Sn23 ISAReport \ ESG33
Section #.# Hazard ES Sn24 Residual Risk po” \
Analysis Transfer Section #. \\> i
EsSor Section #.# Hazard Log The ES has been designed
3 Section ## Safety Records following industry best practice  ——— Eg Sn32
Quality Management Requirements Section #£.# safety principles
Areument Section #.#
— \ System Safety
SRR A \ ESG34 Reports
S———— \ P Section##
= —_— EEE Yﬁ; The ES accounts for the effects of
\ | 4 S 4 faults to ensure the system remains A
- e d Gy sl ;”'"ks' de"l’ga;'?“s' safe in the presence of a fault til it is !
ESG11 ESG13 ESG15 lepartures or non-conformances leading to a e S /
The ES has been developed The ES has been delivered in specification relaxation have either been )
The ES has been designed  +following an IEC 15288 Verifiers and Validators are accordance withan 1509001 The ES has been deliveredin -~ closed or assessed as having no adverse | /
el e 5y [ e i suitably independent from accredited ity accordance with the Project affect on the safe operation and \ ESG35 //
; i th y
competent people e Des\g‘nsrs et Managemgm Plans malntenance‘o the ES \;‘ The ES accounts fortheinflunce %
* \ __ \ e N SN ) of external factors including —
N S N e’ climate, mechanical, electrical,
N — — i Y * and security related
ES Sni1 e A | \‘ \‘ N\ I
N_ . \
Competency ITC & V&V ES Sn17 ES Sn19 \ ES Sn67
Records Records ES Sn65 X
Section ## Section ## ES sn15 Interface Design ESISne3 Management \ Derogation,
Definitions Records Departure, NCR,
Procurement FEFS AR i
I Section ## Section #.# R 2 Records | Outstanding Item
e ecords " '
'/’ f s Database Section # 4 Sections ## . L“S‘S# - Note: Section #.4 is a reference to the
Section ## ection applicable section describing this set of
" evidence in the ES Safety Case.
£ 8ni2 ES sn14 » ES Sn18 ES Sn61 A
SEMP D ARPP“’V:!S Construction ‘ ES Snéé
Section ## Transition and ecoras Records ES Sné2 Approved
Handback Records Section#.# Section ## Management
Asset Data & System . ES Sné4
lnc.Secetbatd Architecture fontonztion Plans
O&M Manuals) elonai Records Section #.#
Section ## X Section ## QmpP
Section ##
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7KH P RUH FRP SG[ IW WH P RUH GRFXP HOIMRQ LV
LHTXLLHG DQG KHQPH WH UMN LOFUHDVHV RI FRQIXVIQ]
EDHIDHV P IVDBRAWQ FROARY  LHTXIUQ)
MVALLFDARQV | RUP DMMQI HIGHQRH HW LOFUHDVHY

+ FRP SOf W DQG WRIIQJ LV LHTXIWHG S@Q \ RXU
WDWI\ HDUWD DQG U SRME®I NHHS WH \AMSV
VP SGI DQG IRFXVHG RQ D FBDU JRDO $ SRWQUWDO
KB Rl WXP E LV WDWL \ RXU DUIXP HQMY JHAMQJ
P XAK ELJJHUWDQ Z KDWADQ EH HDM® FRQYH HG RQ
D UDGDE®! $ WKHHWRI SDSHU WHQ WLV Q\HO

WD 1QJ LR XQOHFHWDL FRP SO LW

+DYIQ) VDIG WDW WHH ZI®EH WP HV WDWWH
QDWW RI WH ZRWN Z 1@ QMM D FRP SO
DUXP HQV EXW WH SUQAS® UHP DIQV WDW Ll
SRWIE®! NHHS WH DUXP HQWIP SO

© KHQ SUHSDUQJ DQ DUIXP HQWDOR EH FDUH XOWR
DYRIG XQQHAHWDW Z D@ Rl W[ WMH-H DERYH Z KHH

D IHZ MP S®I VHOWOQAHYV ZIW D WWE®! RU ILJXWH Rl
HGHOQRH Z RX@ VXI  LIFH

-Q NHHSIQU WH DUXP HQW VP S®I MLV 1P SRUBQMR
FODUD XQGHUAMIQG WH FROM WRI WH DQDOMY %H
FODURQ Z KDMMH Vi VWP R EH DWXUHG IV Z KHH
W ERXQGDUHV DWH ZKDW SDUAHV DH EHQI
IOMUIDPHG ZIW 7KH DUXP HOQWFDQ DOR EH NHSW
WP S®IE\ IRFXMQI RXUUHVRXUFHV RQ WPV WDWDUH

QRYHIDQG RUFRP S®{ DQG KHQFH RI KLJKHUUMWN

)LJ $O0LIQLQJ ULVN PDWULFHYV

7KLY GRHV QRWP HDQ WDWQR DQDOMY IV GRQOH RQ
GW FUWFDOM VWP V EXWMKDWRQFH D VM VWP KDV

EHHQ GHWLP LOHG VR QRWEH VDIHW LHDWG RULY DQ
HMMQJ MVWP D MP SGI DQG WDLIKWIRW DUG
DUIXP HQWFDQ EH SXWRWZ DUG | RUMDWA VWP Z KL
IRFXMQI P RUH HIRUWRQ WH KLIK UMN DVSHRW Rl
WH L VWP

WLV DOR YV [P SRUBQM RU FTHQW VR QRWRYHU
VSHAL WH GRFXP HOWMRQ WHTXILHG VR GHQYHU D
SIRMPW 7RR RIWQ WH DXWRU VHHV UHTXHW IRU
P X®S®! DQDOVHV DQG WHSRUV VR EH GRQH IRU
YDURXV WRJH JDWV Z KIFK LI QRAKDQGBIG FDUH X@

FDQ BDG VR XQQHAHWDU GRFXP HOIMRQ

5DIKHU WLV EWWU WR VSHAI\ WH P QP XP
WHIXUWHP HQW DQG WHTXHWV IRU D SWIRJWIHWIYH

GHP RQMDMRQ R DWXWDQRH HYIGHQRH DV DIUHHG
Z W WH SIRMPWIQ W \A VMP V VDIHW DWXUDQRH

S@Q

- UV | RUVIKH 6VIDNHK RGBHU/
7KH IRXUM SUQAS®! IV \R IIERU WH DUXP HQMRU
WH NH WENHKRGHY Z KIFK 1Q WH $XVADIDQ 5DI0
IOGXVWI ZRX@ EH WH UHBIYDQW 5DI0 7 WDQVSRUN
2SHDRU 572 DQG W -QGHSHQGHQW 6DIHW

$WHWRU . QRZ DQG XQGHUMIQG Z KDWWH NH
WEINHKRGHY H SHRW 3UHSDUH DQG DI UHH D A VWP

VDIHV DWXWDQFH SOQ ZIW WHP DQG WHQ
SLRIUHLYHOD GHIYHUWH DPAYMAV 1O WH SOQ
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7KH DXWRU 11QGV IWIQYDXDE®! R SURIUHAYHOD
SUHSDUH WH VDI HW DWXUDQRH DUIXP HQWHJ VDIHW
FDVH HQDE@QJ WH DIUHHP HQWRI WH VIAWKPW(UH DQG
FROMQAHDLD 1Q WH SLRMPADQG WHQ SURI UHWLYHD
DGGQI PHDW VR WH ERQHV DV WH SWRMFW
SIRILAWHV SIRYIGIQI P XGAS®! GLRSV 1Q RUGHU \R
DGGLHW I XQGDP HQWO DXHY HDW® EHRWIH WH
DP RXQW Rl HIRUN LHTXWWHG VR P DNH FKDQIHV
EHFRP HVIQUXWP RXQUE®!

$QHDV H DP S®IRI WLV IV VR X\VH WH UM P DWW Rl
WH 572 UHVSROME®! IRU RSHDWQ WH WD D
DWHW RX DUH GHOYHUQJ 7KLY JUHDWD VP STIHV WH
UHMGXDOUMN WDQM HU SLRAHW HT XILHG DWWH HQG
R WH SWRWPW DQG JUDW DGV IQ

FRP P XQIFDARQ XQGHUMIQGIQ) Rl WH UMWV VHH
) LIXUH

WLV 1P SRUBOWVR QRWM WDWWH GRFXP HOWMRQ
QHHGHG VR DWXWH RQH SURMIFW Z KIBI SRWMQWD@D
VP LOU Z LD® RWQHYHU EH DSSURSUDW |RU WH
QH WSLRMPW  HYHQ 1L WH SURMPAMY |RUWH \VDP H
WINHKRGHY 7KHHRWH XVH SUHYIRXV SURMFW |RU
LOVSILDARQ DQG VR VSHHG WH Z RIN' EXWGR QRW DO
LR WH WDS Rl VP S® FRS\ LQJ DQG SDVAQJ DV WKH

IOHYMBE®! HURY/ Z @ RQ® FDXVH FRQXMRQ DQG
GHIWDGH WH TXDDV Rl WH DUIXP HQW

yLJ 53( UHSRUW H[DPSOH

$ SSIRSUDVA 7RR@QJ

7KH LW SUOAS®! IV VR XVH DSSURSUDM VRRY' VR
KHS \RX IP SLIRYH WH TXDOW DQG VSHHG WH
GHIYHUY RI \ RXURYHD@DU XP HQW

YRUH DP S®I 1Q D VP S® SIRMPWZIW R

KD DGV DQG R FDXVHV DQG FROARY D
0 LELRVRIW( [ FHOWHHWP D\ EH VXI I LEHQMR P DQDIH
WH FDXVHV FROWR®Y KDJ DUGV + RZ HYHU DV VRRQ DV
WH SIRMPAKDV P RUH WDQ WDWRUEHILQV VR KDYH
P XGAS®! GIYHY Rl KD} DUBV FDXVHV WHQ D P S®i
([ FHOKHHVMEHFRP HV XQWQDE®! DQG VROMRQV VXFK
DV99 ' 2256 1 H WDH QHHGHG HVSHAD® Z KHQ
DOR EHQJ XVHG VR P DQDIH WH SURMPA WIRKQEFDO
UHTXILHP HQW

© KHQ XMQJ ' 2256 1 H WWY Z HOZ RUK LQYHAQ]
IQ 5DARQDB! 3XEQKIQ (QIIQH VR DIBZ \RX R
TXIEND DQG HOM® JHQHDWM WH +D]DUG /RJ 1Q D
UDGDE®! DQG  XQGHUAMBQGDE®! P DQQHU
$SSIRSUDW \RRIQJ Z LOIDAMIWM DQ  LQWI LDWG
DUXP HQN HJ 6\VWMP  $UKIWRMWH VR 6DIHW
$QDOMV\R + D] DG/ R] VR 6\ WP SHTXILHP HQW \R

9 HUL LFDARQ DQG 9 DIGDARQ ( YIGHQH

JUXWH WRzZVDQH DP S® RI WH NQG RI LHSRUWV
WDWADQ EH J HOHIDWG XMQJ WHWH \RRYY

-QVLIKWYV _



$QRWHUH DP S®! LV WH XVH RI DSSUIRSUDM 5$0 6
DQDOMY VRRY |RU JHQHDWQ) SHIDEION 94BRAN
' IDJWP V ) DXGV7UHHV DQG ) DIXWH 0 RGHV DQG
(1THAW $QDOMY Ll VXFK DUH QHHGHG DV SDUARI WH
DWXWDQAH DUXP HQW 8MQJ WHRIQMHG  DQG
HWMEBEQKHG \RRY Z1® \DYH FRQUGHDE®! WP H
DYRIGQ) DUXIQ) RYHU WH FRUHAQHW R
FDBXOMRQV DQG ZKHQ FRP SHMQWD XVHG DGGV
WL QULEDQWD VR WH SHELIUHH RI WH DUIXP HQW

©Q WH FROMW R DSSWRSUDM \RROQYJ W LV
IP SRUBQVVR QRWUH FUHDM WH Z KHHO 8\H WH
i VWP V DQG VRRY DOHDG 1Q SOFH DQG KQQIQJ RQ
WH SIRMPATRUNH. HOP HQW LQ\ RXUDWXP HQW) RU
H DP S® LI WH SLIRWMPVY DOHDG. LXQQIQJ VR DQ
52 > @ DFRHGWG TXDDW P DQDIHP HQW
VI WP RUGHDYHUQJ WH SLRMPAR FRP SO Z W &

>@ GVHDUH WDWN IRU WH TXDOW
P DQDUHP HQW SIHFH Rl WH VDIHW  DWXWDQRH
DUIXP HQW7KHH LV QR QHHG VR LH FUHDWM RUGRXEG!
XS HIRUV

+RZHYHU WLV [P SRUBQWWR IQIRP WH SDUARV
SHURWP IQU WH YDURXV DPAYMEN WDW\RX DWH
LHOLQ) RQ WHU RXVBXW 1Q WH VDIHW DUXP HQW
DQG SOQQQI DIHHQI XS IWIRQN ZKDW WH
RXWWRP HV DLH JRIQJ VR BRN @\H R \ RX FDQ KDSH
WH DUIXP HQADUIRXQG WRWH

&RQFOMMRQ

© UMQJ DJRRG VDIHW DUXP HQAY QR HDV VIMN DQG
VDGO WHH IV QR MOHU EX@WWR P D\H IWZ RN
SHUHA®D 1HHGOW R VD WH DQVZHU IV QRW
WHTXIUQ) P RWH SDSHZ RIN EXWIQ SGQQQI HDUD

DQG GHOYHUQJ KWK TXDOV ZRW E\ FRP SHMQW
SHRS®!

WIQYROHV HUDIIQ) WENHKRGHY HDO VHMQJ
H SHAMRQV DQG HWEEQKIQI FODU JRDOSRW $
JRRG VDIHW DUXP HQALY VWKPXUHG Z HOEDDQRHG
DQG Z HOBURSRUARQHG

WVMVP S FRP SGMW VAKRAMUHG DQG VR WH SRIQW
WIRFXVHV RQ DUHDV Rl KLJK UWN DQG RU QRYHW
Z KIB! \WOFBDUD DUAFXOWQ) WH DUIXP HQAM RUWH
EXVIQHW DV XVXDO -WKDV DFFHVME®! DQG DXGIVIE®!
HYLGHQPH VXEWBQWDAQ) HDFK FDIP WY VXSSRUMG
E\ D ZHOMKPXHG KDDWG ®J DQG UHSXVEE®!
VRRY “WHIHVRQ DV VWP GHIYHUHG \R HABEQAKHG

WQGDUGV DQG E\ FRP SHWIQASHIRQQHO

$Q DUXP HQAWDW R@Z V WHVH NA  SUQASEN Z 1O
EH DE®! VR GHQYHU D VDIHW DUXP HQWRUD Vi WP
WDW IV FODU FROAVH DQG FRW HIHRAH $Q
DUXP HQW WDW IV VBIRUHG IRU WH VWP 1Q
TXHWMRQ DQG Z KHQ UHDG ®DYHV WH UHDGHUZ W D
FODUXQGHUAMBQGEIQI R ZK\ WHW VWP V\DIH

$QGUHZ * DEGIU_ 3UQFLSDOZRQVXADQW
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5 HI HUHQFHV

5DIOSDIHW 1 DWRQDO DZ 561/ 6HPMRQ

DQG

5D D DSSTIMRQV &RP P XQEDMRQ
WQD@Y DQG SWIRFAHWMQI WVMPV  6DIHW
HOWG HBPARQFE VWPV IRU  WJQDT
(1 (XIRSHDQ &RPPIMWWH  IRU

( GPARWIKQIFDO 6\BQGDUE] DARQ  &(1(/ (&

*RDO  GWKAXUQ 1 RAMRQ * 61
KWBV ZZZ DGHDUWGFRP DVAH J\Q

&DIPV S$UXPHOW DQG (VIGHORH &$(
KWBV ZZZ DGHDUWGFRP DVAH FDH

5D D DSSTDARQV  7KH 6SHALIFDARQ DQG
' HP RQMDMRQ Rl SHIDEION — $YDIDELOWV
0 DIQWIQDEION DQG 6DIHW 5$06  3DUW
* HQHUF 5$0 6 SUIRFHW (1 ( XURSHDQ
&RP P WHH | RU( BPARWIFKQIFDCB\VBQGDLG] DARQ
&(1(/(&

~QMLOQDWRQDQ) QI LOHHUQJ) 0 DQRIHP HQWI( 60
KWV ZZZ IQMP RU

4 XDON 0 DQDIHP HQWB\ \WP V -62
“QMODARQDC W DQL DARQ | RUBVBQGDU] DMRQ

6\ WP V DQG VRIVE DUH HQIIQHHUQ) 6\ \WWP
QHA FOI SIRFHWHV 62 + & £ ( (
“QMUDDMRQDY BPARWIFKQIFDCGRRP P MMRQ

&RGHRI 3WDPWFH &RP SHWQFH |RUBDI HW 5 HDWG
6\ IMP V 3LDPMARQHY 7KH-QMMMRQ RI

(QIOHHUQ) DQG 7HKQRBI\
KWBV \KRS WHHARW FRGH Rl SUDPWH

FRP SHWQRH |RUVDIHW UHDWG L\ WMP V
SWANARQHY
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